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(54) Ureido r enin inhibitor* 

(57) Compound^oftheformula^ 

f I t / I II 

X-NK-CH-C-NK-CrVCH-CHrW-C-NKrCH-C*- NH-CH-Cr- q « 10 

1 1 r 

. 0H 




/ 



are disclosed wherein: X may comprise an amino acid such as Phe. HisorTrp: R*. R, and R, are side chains ofam.no 
acids such as His. lie. Phe and Val ; and q may be zero or one. These compounds intervene in the conversion of 
angiotensinogen to angiotensin II by inhibiting renin and thus are useful as anti-hypertens.ve agents. 
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SPECIFICATION 
Ureid renin inhibit rs 

mula 



10 



X-OE-A-B-Z-W 

particular, A is defined as 
R4 Ri R a 



20 



-N-C-M-C-G 1 

I I 
R 5 R* 



partial sequence 

X-A-B-Z-W and 
30 X-Phe-His-A-B-Z-W 

wherein A is 

R 1 R 3 R 2 0 

35 I I I II 

-NH-CH-G-N-CH-C- 



andGia 

40 

OH 

I 

-CH-CH 2 



*> U .NH 



V 



O CH, O But 



R 1 - C — HH — CH C-SB-CH-X 



2 
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10 



Gordon etal. in U.S. Patent 4.514,391 disclose hydroxy substituted peptide compounds of the f 

OH R R, 0 

I I I 1 

5 R3-CH-CH-CHj-N-CH-C-X 

J 

NH 

I 

C=0 

I 

R 2 



rmula 



which possess angiotensin converting enzyme or enkephalins inhibition activity 
15 c.IS^ 

R « O Rj R 2 0 R, 0 R, O 

I I I I II Id |I 

2Q X-NH-CH-C-NK-CH-CH-CHj-W-C-NH-CH-C-l-NH-CH-C^,,, 

OH 



R s 0 

i n 

25 X.s RHCH,L-«-NH-CH-CV, 



0 R, 0 

o i n 

30 fV(CH,) m -C4- NH-CH-Or. 



O R, 0 
35 L I 0 

R«-(CH,) m -0-c4- NH-CH-C^. 

40 0 R, o 

0 i b 

Rc-0-(CH 1 ) n -C+- NH-CH-CVv 

45 

0 R, 0 

1 I I 
RHCHjU-NH-C*- nh-ch-cv. 

50 

R, O 

| I 

Rf-iCHjL-SOrf-NH-CH-CV, 

55 

O R, O 
60 R8-(CH,) m -CH-C-(NH-CH-CV- 

I 

R*. 
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10 



15 



20 \ 



-(CH 2 ) B -S-(CH,) 0 -NH I . -<CH,) n -NH-C 



NH 



\ 



NH, 



0 N 



-(CH,) B -C-NH S ^-(CH 2 )qj-j- S 7' (C3) 



11 U 
I 



mlSm^^ilidependently selected from zero and an integer from 1 to 5; 
n is an integer from 1 to 5. 
g is an integer from 2 to 5. 



25 



30 



35 



R 7 is -CH 2 



-0-CH 2 -<O) 



or -CH. 



40 



45 



50 



R, is 2,4-dinitrophenyl, 



IT- 

-C-0-C3 



r<2> 



or -CH. 



mostpref rred. 



4 
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in £!« K a '° 9 l n ' hydr0XV ' amino '- NH -a'kV' wherein elkyl i, of 1 to4carbons. or-Nlalkyl), wherein .ikw. • 
10 The compounds of formula I wherein 



15 



0 R 5 0 
H I II 

X is rV<CH,) m -0-C4-Nr^CH-CV can be 



prepared by coupling an alcohol of the formula 



10 



15 



OH 

25 

with a peptide of the formula 25 

(HI) 

„ 0 R, 0 

30 II I II | 

«<HCH,) m -0-C4- NH-^H-C%*H-CH-COOH . 30 



40 OR. 

| | 40 
R «-(CH,) m -0-C-NH-CH-COOH 

to lyield the products of the formula 

45 (V) 

45 

i T 4 « i 1 ?'? Ri 0 "» 0 

OH 50 

When fV(CH,) m - i 8 t-butyl or benzyl, then the product of formula Vc.„k. . . 
t-buto^rtwnylor*^ 
55 yield the amine of the formula K " ^™ UMOTn VO>oehloncaad when R,« t-butyl to 

(VI) 55 

? R*o R, O R, o 

«» ' " I Mil I I 

60 H 2 N^H^NH-CH-CH-CH r r^-NrW:H-O^NH^H-CM« 10 . „ 

I 60 

OH 



Coupling with the amino acid of the formula 

(VII) 



Rt-(CH a l m -0=-C-NH-CH-COOR 
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yields the products of formula I wherein p is one. 
10 The compounds of formula I wherein X is 



0 

II 



R 5 0 



other than RHCH 2 ) m -OC4-NH-CH-CV 
15 can be prepared by treating the product of formula I wheretn Re is 



10 



15 



20 



-C-O-CICH,), or -C-O-CH,— (5) andmisiero 
to remove thet-butoxycarbonyl or benzyloxycartwnvlflroup and yieWth.int.mi«ii.te. of the formula 



(VIII) 

R S O 0 R, R,0 R, 0 R. O 

» i II I II I MIR ID 

OH 

30 The amine of formula VIII or formula VI is treated with the halide of the formula 

(IX) 

R«-(CH,) m -halo 

35 particularly where helo i» Brto give the products of formula I wherein X it 

R, 0 

I II 

R*-(CH,) m +NH-CH-CV . 

40 

The amine of formula VIII or VI is treated with the acid chloride of the formula 

(X) 



45 O 

II 

RHCHjU-C-CI or 



50 



(XI) 



20 



:s 



30 



35 



40 



45 



50 



Rg-CHCH 2 )„-C-CI 



55 



in the presence of triethylamine to yield the products of formula I wherein 



O R, O 

H I II 

60 Xis RHCH,) m -C4-NH-CH-C)r or 



55 



60 



O Ri O 
II ID" 
65 Rg-0-(CH,) n -C+ NH-CH-CV 



65 



6 
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(x Th.. mi n. ,„ ««u..,„ wiIh „,.„„„,„,,.„ M , |teAy , clll< „ i<) 0 „ h ., ormu „ 

R,-(CH 2 ) m -SOH:i 

5 

to yield the pr ducts of formula I wherein X is 
R, 0 

10 "HCH^-SOH-NH-CH-CV . 

The amine of formula VIII or VI is tnatmrt t^rh 
subs titutedamj ^^ 

15 (aIII) 

Rg-(CH I ) m -NH,- 
to yield the products of formula I wherein X is 

O R s 0 

II I II 

R «-(CHj) m -NH-C-<- NH-CH-Qb- . 

25 



20 



The products of formula I wherein 

0 R 5 o 
30 Xi, RHCH^^CH-C+NH-CH-CV 



35 



<CH,) m . 

I 

R'e 



can^epreparedbycouplinothecarboxylicacidoftheformu,. 



10 



15 



20 



25 



30 



35 



R «-<CH,j„-CH-C-OH 



45 



I 

R't 



55 



»J R, 

I I 
Prot-NH-CH-CH-CH^N-H 

I 

OH 

O R, O 
65 CM^NB-CH^-O-CH, 



40 



45 



50 



55 



60 



65 
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■ i 
* 

r 

* 

i 



t give 
(XVII) 



Prot- 



R, R,0 R, 0 

% I | || I II 

.NH-CH-CH-CHr-N-C-NH-CH-C-O-CH, 



OH 



(XVIII) 



R3 



15 



R,0 Ri 0 

I II I II _ 
Prot-NH-CH-CH-CH r N-C-NH-CH-C-OH. 

I 

OH 



asnvtreatmentwith hydrochloric acid gives 
20 R.mov..ofth.t-butox^^ 

thealcohol of formula II "he«,nq«»ro8^ 



Rio 

uctsare desired having Rioaa 



25 



-0-CH 2 



(XIX) 



R» 0 



35 



H2N-CH-C-R10 



,ofacoupling reagent such aadicydohexylcarbodiimidetooive 



in the presence < 

(XX) 

1 in in is 

Prot-NH^H^4-CH r r4-C-NH-CH-C-NH-CH-C-R,. 



45 0H 

(XXI) 



50 



R, - «2 

Prot-NH^H-C^Hr-^-CH, — /qS 

I- W 
O 

withaconventional reducing agentsucha. sodium 
hydroxide on carbon catalyst 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



borohydride followed by hydrogenation using palladium 
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The ketone of formula XXI can be prepared by treating the ketone of the formula 



(XXII) 

5 ! 

Prot-NH-CH-C-CH r a 

'I 

0 

10 with an amine of the formula 

(XXIII) 

IS H 



20 



25 



— r, 

benzyl groups are removed by hydrogenation. """Warnm*. After reduct.on to the alcohol, both 



-ICH,|.-SH.-ICH,|.-OH. o, WCH,I.-NI«:' 



/ 



\ 



30 



40 



45 



50 



55 



literature or can b« 

BondFormation-,Academ.cPre«n979) ° 6X8mp le ' ^ ePepMM ' Vol «^ 1. 'Major Methods Of Peptide 
Preferred compounds ofthis invention are those of formula I wherein: 



R 9 O 



X is lower Blky^LNH-CH-L , 



0 R s O 



-CH 2 -0-C-NH-CH — C- , or 



10 



15 



20 



25 



30 



35 



40 



45 



©J 



50 



55 



w R ' i8, -"*Mof3to5c.*o^ 



or 



wrier in m is an integer from 1 to 3. 
65 Rj is hydrogen, low raMcvlof3to5 



carbons.-(CH 2 ) m <ycl pentyl,HCH,) m «yciohe*yl. 



60 



65 



' whereinmisanintegerfrom1to3 



R, is lower alkyl of 3 to 5 carbons. -(CH,) m -cyc!opentyl. -(CH,) m -cyclohexyl or 



,0 -' ra 2'n, 



wherein m is an integer from 1 to 3. 



15 * 4 is " CH 2"T"r - - cH 2T~r cH 2-°- cH 2-© 



20 



-CH f 



25 , 

H 



30 



35 -« cH 2 l r© - or " ch mTj1 



[or" 0 ' 




NO, 



45 R 9 and R 9 are independently selected from 

, -CHH«*n«P hth V').-CHH3-n«P ntn Vl). 



SO 



•OH 



55 



80 



.-CHj-cyclopentvL 
-CH 2 <yclohexyl, 



2 N 




10 and 



-c» 2 



15 I 
H 

Rio «S -O-CHj , -0-C 2 H s , -O-CH, 
or hydroxy. 

25 Most preferred are the above compounds wherein 

0 R 5 0 
II I II 
X,s 'HaQx-C-OC-NH-CH-C- 

30 

Rtis -CH-CHj-CH 3 
CH 3 

35 or-CH-(CH 3 ),, especially -CK-CHt-CH, 

CH 3 

^ R * i » h Vdro 9 .n.-CH^H(CH I , J ,or-CH(CH, )j ,.,pecl.,lyhydro 9 .„. 
-CH 2 -^0) . 

45 

lis -CH5-J-— NH . 

N 

50 

Rjis-CHj-CHfCHj),. 
qisieroor one, especially one. 

- ra 2 -<S) or -CHjt-nh 

especially -CHz— r — NH 
60 2 ^ 

N 



Rto'S-O-CH,. 
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11 



10 



15 



10 



15 



20 



e*.st,ndiasteroisomericformsor = ^^^ 
enantiomersordiastereomersa^ 

be separated by conventional chro ™*\ 0 *W™°^™ acce ptable salts thereof, are anti-hypertensive 

The compounds of formula I. and the P harma « u ^^ , and therefore, are useful in reduc.ng 

agents. They inhibit the converse of an9'°"ns,noger "> on angiotensin, a pseudo- 
or re.ieving angiotens.n related hypertension. The a« •^^ >d by ang Lensinconverting 
g.oou.in ,n b.ood plasma, produces -9'°";^ 

enzyme (ACE) to angiotens.n II. The latter is an active p p ^ S50 _ 8U (i $ pe cies,e.g.. humans. The corn- 
causative agent in several forms of « SS^n' Van 9 io«n 

poundi of this invention intervene in the ang.o «"»'"^« n «™ ' ^ \ f tne „ or SUDStanC e angiotensin 
sequence by .nhibiting renin and reducing or el ^ 

II. Thus by theadministrationof a =° m e° s ' l '° n """''"iesJf mammal (e.g.. humans) suffering therefrom 

hypertension. ^j.*.. ;«w««tinn and a diuretic can be administered in an 

Acomb.n.lionoroauct comprising. compoordoltn».^™^<l^^» 

«n>«v.. m ou,,,»ni=h=om,,,« S .^ 

bllT^ 3S 
35 ll»«n W .*o.fonm*l»b.fon~J^ 

m.p. (88) 89- 90*. dropwiseto a stirred (ice-bath) solution f the 

^Sa^ 

G*crv^ f etherandhexanefinecrystamnelSl-O-methy -1- 

nch^rmet^rb 

65 as iutionof(phenylmetnyl)(2-m thylpr pyDam.n (8.16 g.. 50 ml.). (5)13 metny. 



12 GB 2 184 730 A 



20 



25 



((chloromethyl)carbonyljbutyljcarbamicacid. 1.1-dimethylethyl ester (13.19 g.. 50 mmole). sodium bi- 
carbonate 16.3 g., 75 mm le). sodium 10 oiae (3.74 g.. 25 mmole) and dimethylformamide ( 100 ml ) is stirred at 
room temperature f r 4 hours. It is then evaoorated. taken into ethyl acetate and washed with water The 
ethyl acetate soluti nisevap rated and the residue diss Ived in ether. The ethereal s lution is filtered to 
5 remove a very small amount of insoluble material. The thereal soluti nisevao rated and the residue is 
chromatographed over a small column of silica gel (350 g.) using the solvent system ethyl acetate • hexane 
(1:4). The homogeneous fractions are oooled and evaporated. The residue (1 7.62 g.) is dissolved in ether and 
an ethyl acetate solution of p-toluenesulfonic acid (8.6 g.. 45.2 mmole* is added. The crystallized salt >s 
Mt»watofl,ve 18.729.of(SM 

10 acid. 1.1-dimethylethyl ester, 4-methylbenzenesulfonic acid salt (1 : 1 ); m.p. (140) 143*- lain = -38 9' <c - ? -> 

methanol). TIC (silica gel; n-propanol: NH 4 OH, 98:2) R,= 0.8. ' ' ^' 10 

Anal, calc'd. for Col^NjOsS • C,H 8 0,S: 

C. 64.03; H.8.24; N.4.98; S.5.70 
Found: C.63.83; H.8.00; N.4.97; S578 

15 _ ' " 

b) ISHH(RSt-1.Hydroxy-2.l(2-methylpropyl)lphen 15 
l.'-dimethy /ethyl ester, monohydrochloride 

a nH h t 4 "T e,h K benMneSUlf ° niCaCid S3,t productfrom <°> «5.62 g.. 10 mmole) is taken into ethyl acetate 
5D *°H W SatU T d SOd ' Um bicarbonate so,ution - Th« «"* "cetate layer is dried over magnesium 

hnrnh T^l^^ VI>CUO - ^ 13 9 ^ '* diSS0 ' Ved j " «35 ml.), iodium 

hourthesout.on.sevaporatedandtheresidueissuspendedin ethyl acetate and waterandacidif^dtopS 
2 0 usmg dilute hydrochloric acid. Then saturated sodium bicarbonate solution is added until the ethyTac 

25 3 9 o^ 

follows. Hydrochlonc acid .n d.oxane solution (5N. 0.28 ml.) is added to an ethereal solution of an a iouot of 

^ i- 

Anal, calc'd. for C 23 H4oN 2 Oj • HCI ■ H,0: 30 

C. 63.21; H.9.68: N.6.41; CI, 8.11 
Found: C, 63.21; H.9.49; N.6.05; S.7.88. 

35 e^rtZZloT^ Udinethy.ethy, 35 

The alcohol productfrom part (b) (1 .67 g., 4.25 mmole) is dissolved in methanol (50 ml ) and aoueous 
ore«n«°«^ a n d J 1 N ' I" 2 - m ' - , a<,<led - The S °' Uti ° n is « irred und « r »" atmosphere hydrS JenTn the 
40con^^ 

rfi? ?,n ,0d ' -1-a-imethy.ethy. Mter . monohydrochloride; m.p. 1380 W: [«)? -29 0-(c - 
1-2.methanol).TLC(silicagel;chloroform:methanol:aceticacid 9MJR.-073 w ' ia, ° ao ,c ° 
Anal, calc'd. for C,«H M N } 0,- HCI- 0.2 H,0: 3 ' 
C.56.21; H, 10.41; N.8.20; CI, 10.37 

«5 Found: C.56.21: H.10.41; N.8.14; Cl.10.41. 

d) N-mSWUhUDimeW 

methylpropynammolcarbonyll-L-valme.phenylmethyl ester 
50 chlorid.MMrn^ 

< ii J and the solution is cooled to -30". N-Methyl morpholine (6 33 ml 57 Smmoi.) LnLr, 

stirred at -20* for 30 minutes. It is then evaporated in vacuo. A suspension of (SM-f 1-hvdroxv.2.l(? 

g., 23.6 mmole) tn methylene chloride (50 ml.) and N-methyl morpholine (5.05 g 46 mmole) areaddJd to,h- 
55 above residue. The reaction mixture is stirred in an ice-bath for 2 hours and then aTroomempera^ 
mgtt.lt. evaporated and the residue is taken into ethyl acetate. nd washed with waTs«ura,edsodZ 

ev? D r o a7?Th:rrH'r^ 

evap rat d. Tne crude pr duct.s chromatographed versilicagel(500g.)usingthesolventsvstemethvl 
60 ™ a, ?H heX8 ,?, ' 1 12) 10 9iVa 77 9 - °' N -«" 3S »- 3 -"' 1 .1- d imethy..,hoxy)?arbon J. .mXS^^ 

Sr h r i ^f- m T^ P T V,, T , r n ^ Carb nV "- L - Va,in '^""Vlmethylesterasagummys Z;Z 40-49- 
Ial6 = -4i.4-(c = 1.5. methanol). TLC (silica gel; ethyl acetate :Hexane. 1 2) R, - 037 
Anal.calcd. for C w H 49 N 3 0 8 : ' 

C. 65.01; H.9.22: N.7.84 
• c und: C.64.64; H.9.14; N.7.91. 



40 



45 



50 



55 



60 
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e> H.lM3S)-3-(inj-Dimethylethoxy)carbonyl]amino]-2W 
^y IP ro P yl>arrinolcartony,l.^ methano) m ml , and 

Th pheny.methy. ester product f ' "W £ p " S ence oTpallad urn hydroxide on carbon catalyst for 1 6 

a[(3S)-3-([(1. 1 .dimethyletnoxylcarbonyl|am,noi-2-hydroxy-5-methylhexyl|(2- 

methvlDroDvDaminolcarbonyli-L-valine. 
N SuSsM- 1(1 1-Dmethylethox V )carbonyl|aminol-2-hydroxv-5-methylhexyl|(2- 
N-llK jsi j u> « ▼ „ a iin B l30a 6 73 mmole) is dissolved in an ethereal solution of dia- 

ch;onnatograpried ove s,i « i ge i g fractions) conta in the faster moving isomer. They are pooled and 

amol). _ 
Anal, calc'd for C M H«N,O, 0.25H,O: 

C 59.52; H.9.88; N.9.05 

Found: C. 59.50; H.9.78; N.8.97. 



10 



15 



20 



25 



f) N. ( ff(3S)-3-Ammo-2-hydroxy-5-methylhexyl/(2-methylpm^^ 
The metnyi ' p d a|lowed to stand at roo m temperature for 40 m.nutes. It is then 

carbonyl|-L-vanne.methylester.monohydrochlor.de(.somerA);m.p.41-61 ,(al - 2.94 (c i.metn 
anol ). TLC (silica gel ; chloroform : methanol :acetic acid, 8 : 1 : 1 ) R» ■ 0.61 . 

Anal, calc'd for CHjrNjO* • HCI • 0.7 H,0: 30 
30 C.52.88; H.9.72: N. 10.28; Cl.8.67 

Found: C.52.88; H.9.42; N, 10.38; Cl.8.41. 

g) N-(N-l(1.UDimethylethoxy)carbonylhL+ha n yl^^^ 

Thionyl chloride (27.2 ml.. 375 mmole) is added in drops to a stirred solution in an ice-bath of L-hKUdine 
35(38^ 5 T240mmo.^ 35 
mfxtureisstirreda.roomtem 

The separated crystals are filtered using methanol for wash.ngsto give 48.93 g. of L-h.stid.ne. ™W ester - 
JhydroS 

ofL-S?n"m 

and th.methano.ic solutionis M n«ntra«ed/n^ 
lO^citricacid.Th.cmd.productoncrvsta.liza^^ 

dimethylethoxylcarbonylJ-L-histidine. methyl ester; m.p. (62) 88 -95MalS"- -25.4 <c- 1.1. carbon tetra ^ 

45 C Tenwlchloromwhyl ether (n^^ . . 

dimeZiethoxv)c a rbonyll.L.histidine,methylester(24.7g..66.9mmole)indr V methylen^ 

andthereS 

50 

hotisopropanol.Aftercooling.theseparatedcrystalsarefilter^toy.eW^ 

[(phenylmethoxy)methyll-L-histidine. methyl ester, ^hydrochloride; m* «170) ^* "* ■ 55 
55 vl(Phenvlmethoxv)methyl|.L-histidine.methylester.dihydrochlonde(1.79g..4.94mmole . 

hydroxvSnSS 
^mmoTe^eS^ 

oicvcTohexv carbodiimide ( 1 .02 g.. 4.94 mmole) and N.N-diisopropylethylam.ne (1 .72 ml.. 10 mmole) are 
ISS^SS^M -bath is removed and th. reaction mixture i, stirred at room temperature over- 

flte'edoff The ethyl acetate solution is wash d with saturated sodium b.carbonat and then it is vapo ateo. 
Th^e,^ 

on nvlalanyl|-l--l(phenylmetho)ty)methyl|-L-histidin8.methylester;m.p.(165)166-i68-. 
N-1N (1 1-Oimethyleth xv)carbon y l|.L-ph „y.alanyl|.V.|(phenylmethoxv)methylK.h,st.d.ne. methyl 
65 es«r (4 5 g.. 8 4 mmole) is dissolved in hot methanol (25 ml.). After cooling to ro m temperature aqueous 



14 



GB 2 184 730 A 



sodium hydroxide solution (9.24 ml.. IN) is added and the mixture is stirred at room temperature for 3 hours 
It is then concentrated in vacuo and water (60 ml.) is added to the residue. After cooling the aqueous solution 
in an ice-bath, it is acidified to pH 4.5 using aqueous hydrochloric acid. It is then xtractedwith ethyl ac tate 
to yield 3.95 g. of crystalline N-[N-[(1J-dimethyiethoxy)cardonyl|-L-phenylalanyl].r. 
5 [(phenylmeth xy)methyl)-L-histidine; m.p. 193- 194°; - -4.8°(c = 1.1, dim thylformamideJ. 

h) N : [([(3$W[N-[N-{(1 1-DimethYiethoxYtcarbonYlhL-phenyia^^ 

h'St,din y ijammoh2-hYdroxv-5-methv^^ methyl e$ter 

10 N -[[f'3S)-3-Amino-2-hydro>cv-5-methylhexvl|(2-methvlpropvl)aminoicarbonyl|-L-valine.fiiethyl ester 
monohydrochlor.de (isomer A) (0J96g^^ 

[(phenylmethoxy)metriyll-L-histidine (0.522 g.. 1 mmoleland 1-hydroxybenrotriazole hydrate (0 153 g i 
mmole) are dissolved in dimethylformamide (6 ml.). Diisopropylethyl amine (0.21 ml., 1 .3 mmole) is added 
f„ n ? n « eS ° ,Ut, ™ , "°^ 

15 (0.206 g.. 1 mmole) is added. After stirring for one hour between - 10* and 0°, the reaction mixture isthen 
stirred in an ice-bath for 2 hours and then stirring is continued at ambient temperature overnight The seoar- 
ated d.cyclohexyl urea is filtered off and the dimethylformamide solution is evaporated The residue is taken 
into ethyl acetate and washed with saturated sodium bicarbonate solution. The ethyl acetate extract after 
concentration is chromatographed over silica gel (45 g.) using the solvent system chloroform- 

20 ^« h anol:aceticacid(9:0.5:0.5).Homogeneousfraaionscontainingtheproductarepooled.evaporated 
and the residue taken into ethyl acetate and washed with saturated sodium bicarbonate. The ethyl acetate 
extract is dned and evaporated to give 0.61 g. of N-[[[(3S).3-[[N.[N-{(1.l-dimethylethoxy)carbonyll- 
1-phenylalanylM -r(phenylmethoxy)methylI-L.histidyl|amino|-2-hydroxy-5-methylhexyl|(2- 
methylpropyl)amino|carbonylI-L-valine. methyl ester (isomer A). 



2S 



N-[(((3S)-3-Amin -2-hydroxy5-methylhexyll(2-methylpropyl)amino|carbonyli.L-valine methvl est r 
65 monohydrochl rid lisomerB) <0.36g..0.91 mmo.e). N-IN-Kl.^imethy.ethoxy'carb ^KSan'v* 



10 



15 



20 



25 



The methyl ester product from part (h) (0.3 g., 0.35 mmole) is dissolved in methanol (25 ml ) Aqueous 
hydrochloricac^ 

ZS^?^^^ 0B . M ^ eW ^ ,B - 1 9- ,fo ^5hours..tis,henf5teredthrChWornd 30 
evaporated to dryness. The residue is triturated with ether and filtered to give 0.22 g. of N.[[[(3S)-3.[[N.(N- 

(( 1 •1-d'^«hylethoxy)« M irbonyl|.L.phenylalan V l|-L.histidyl|amino|.2.hydroxy.5.methylheS 
methylpropyOaminolcarbony.K.va.ine. methyl ester, monohydroch.onde Osome"^ m . 13r . fa ,» 

35 Anal.calcdfor C M H.,N70 t HCM.1H 2 0: 

C. 57.02; H.8.06; N, 12.25; CI, 4.43 
Found: C57.02; H.7.89; N, 12.12; Cl.4.99. 

EXAMPLE 2 

TnuIS^ methy, ester. monohydrochiorleTomerB, 

a *Wff(3SHHlft. ^ethylethoxyicarbonyUammo^.hYdroxy.S.methylhexyim- 
methylprooyl)anunoJcarbonylhL>valme, methyl ester (isomer B) 
following thechromatographicproceduredescribedin Example 1 (e), fractions 70 -90 (50 ml fractions 

et^e?^^ 

Anal, calc'd for CmH^NjO*: 

50 C 60.10; H.9.87; N,9.14; „ 

Found: C, 59.84; H,9.82; N,9.00. 

wZZ'rl^ 

55 55 

chloric acid in dioxane (4 ml., 4.9 N) and allowed to stand at room temperature for 50 minutes It is then 
evaporated and reevaporated from methanol and ether. The cajdewwueis disso^ 
f.ltered.andlyophilizedt give 0.27 g. of N.( ( |(3S).3..mino-2-hydrox V .5.m thy"e£*(2 ! 
methylpropyi)amino|carbonyl|.L.valine, methyl ester, mon hydrochloride (isomer B) 



40 



45 



60 



65 



GB 2 184 730 A 15 



.. h im.thoxvlmethvll-L-histidine (0.475 g.. 0.91 mrnole)and1-hydroxybenzotriaK>lehydrate<0.139g.. 
o « ^ ZeTa ! dSs^vTd in dime hylformamiSe (6.5 ml.). Diisopropylethy.amine .0.21 ml., 1 .3 mmoM .■ 

n2t s^9 o «n «ac"on mixture .s continued at ambienttemperature vern.ght. D.cyc '< 
n. ph«« a nd the dimethylf rmamid solution is evap rated. The residue .s taken .nto ethyl acetate and 
^shedw-hs^ 

^n^Ztr^Uca qel (50 g.) using the solvent system chloroform:methanol:acet,c ac.d. 10:0.5 0.5. Homo- 
ograpnec over ^s.l.ca ge. »° J " * ^ evaporate d. and the residue taken into ethyl acetate 

aTwa^d^ 
„ rof^lSsVN N-(( 

1 °^tdy ELlih^ 



A). 



10 



15 



20 



1S J,J^^m^^^)»minoh»rl^ylH.-^B. methyl ester, ^hyd^hlondeUso^ . 
The m«hy ester (isomer B> product from part (c) (0.32 g.,0.37 mmole) isd.ssolved .n methanol (25 ml.). 
Aoueousnyd^ 

throuah hyf lo and evaporated to dryness. The residue is dissolved in .sopropanol (3 ml.) and wh.le shaking 

N-lSs-llN-IN^.I-dimethyleth 
meihyS 

115- 140* Ma lo 2 = -36.9* (c ■ 1.1. methanol). TLC (silica gel; chloroform :methanol:acetic acid, 15.1.DR, = 

°- 20 - « 25 

25 Anal, calc'd for C M H„N 7 0, • HCI • 1 .34 H,0: 

C.56.73: H.8.10; N. 12.19; Cl.4.41 

Found: C56.73: H.7.99; N. 12.28; Cl.4.66. 

30 *rWU[<3Sh3-[[N-[N-[(1. j.Dimethylethoxy)carbonylJ-L-phenylaianyll-L.hisW^ 30 
nletnyLxyim^ ™nohydrochlonde 

a ) N-([[(3S)-3-([( 1, UDimethylethoxytcarbonyliammol-2-hydroxyS-methylhexym2- 

methvlpropylfaminofcarbonylJ-L-valine 
N-([[(3S)-3-[l(1.l-Dimethylethoxy)carbonyllamino)-2-hvdroxy-5-methylhexyl|(2- 

35 methylpropyl)aminoicarbonyll-L-valine. phenylmethyl ester(2.0 g..3.73 mmole). prepared as set forth m 35 
Example 1(d). is dissolved in methanol (lOOml.)andstirredunderanatmosphere of hydrogen for 16hours.n 
the presence of palladium hydroxide on carbon catalyst (400 mg.). It is filtered and the methanols solut.on .s 
evaporated to give 1 .66 g. of N.lH(3S>-3-|[(1 .1 -Dimethylethoxy)cart)onyHamino)-2-hydroxy5- 
methylhexyl)(2-methylpropyl)amino|carbonyl|-L-valine as a foamy solid. ^ 

40 

b) N-{NM3Sh3-[[(1.1-Dimethylethoxytcarbonyl)aminol-2-hydroxy-S-methylhexyll(2- 
methylpropYOaminolcarbonylhL'ValyU-L-phenylalanina. methyl ester 

N-([[(3S)-3-(((1,1-DimethylethoxY)carbonyl)aminol-2-hydroxy-5-metMnexyll(2- 
methylpropyOaminolcarbonyll-l-valine (1 .62 g.. 3.63 mmole). ^phenylalanine, methyl iMrjnono- 

45 hydrochloride(0.94g..4.36 mmole) and N-hydroxy succinimide (0.42 g.. 3.63 mmolelare dissolved in dim- « 
ethylformamide (13 ml.). While stirring the above solution in an ice-bath, dicyclohexylcarbodnmide (0.75 g.. 
3.63 mmole) and diisopropylethyl amine (0.85 ml. 5.3 mmole) are added. The ^reaction «^"^ n *« 
ice-bath for two hours and then at ambient temperature overnight It is filtered and the dimethylformam.de 
solution is evaporated in vacuo. The residue is taken into ethyl acetate and washed with saturated sodium 

50 bicarbonate, water, and aqueous hydrochloric acid (0.25 N) solutions. The ethyl acetate solut.on is dried and 50 
then evaporated. The crude product is chromatographed oversilica gel (100 g.) elutrng w.th ethyl ac- 
etate:hexane(1:1)togive1.4g.ofN.(N-llt(3S>-3-llO^ 

methylhexyl|(2-meth V lpropyl)amino]carbonylK-valyl|-L-phenylalan.ne methyl ester, m.p. (52) 63 74 . 

= -26.4* (c - 1.2. methanol). TLC (silica gel, ethyl acetate: hexane. 4:6) R f - 0.4 and 0.44. ^ 

55 Anal, calc'd for C M H M N«C>7: 

C, 63.34; H.8.97; IM.9.23: 
Found: C.63.04; H.8.87; N.9.17. 

c) N-fNW3Sh3-Ammo-2-hydroxy-S-methylhexylJ(2-methylpnpyl)am^ 

60 pnenylalanine. methyl ester, monohydroehloride „«h„-~-hiAri # .«riH 
The methyl ester product from part (b) (0.92 g.. 1 .502 mmolel is dissolved in a solut. n of hydroch one acid 
indioxTni(I 9 " BmU.Afterkeepingthes ,u,ion,,room,emper,turefor45m^ 
residue is chromatographed over silica gel ( 1 00 g.) eluting with chloroform :metha " 0 | ( a "''". c ' d . . f 
(12 0 9 0.9.1. Fractionsc ntaining homogeneous material are pooled and evaporated 10.49 gj. The .rnpur 

65 actionsaepooTeS.evap rated and rechromatographed ov r silica gel (20 g.)e.ut.n 9 w.th the s Ivent 



60 



65 
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system chloroform :methanol:acetic acid ( 1 2: 1 : 1 ) to give an additional amount (0.15 g.) of product resulting 
in a total yield of 0.64 g of N-[N-[[[(3S)-3-amtno-2-hvdroxv-5-methylhexyl)(2-methylpropyl)amtno|caroonyll- 
L-valylK-phenyialanine, methyl ester, monohyarochloriae. 

5 d> N-[N~[[[(3$h3-([N-(N-((1, 1-Dimethylethoxyjcarbonyll-L^phenylalanylhr-((phenyimethoxy)methylhL' 5 
histidytJanunoj-2-hydroxY-5-meth ylhexyll(2-methylpropyl)aminoicarbon ylj-L-valyll-L -phenylalanine, 
methyl ester 

N-(N-([[(3S)-3-Amino-2-hydroxy-5-methylhexyl|(2-methylpropyl)amino|carbonyl)-L-valyl)-L- 
phenylalanine, methyl ester, monohydrochlonde (0.32 g., 0.59 mmole), N-[N-(1,1-dimethyiethoxy)carbonyl|- 

10 L-phenylalanyl|-1 '-((phenylmethoxy)methyl|-L-histidine (0.309 g., 0.59 mmole), and 1-hydroxybenzotnazole io 
hydrate (0.091 g., 0.59 mmole) are dissolved in dimethylformamide (3 ml.). A small amount of benzene (3 ml.) 
is used for the washings and then it is evaporated off. WHile stirring the above solution at - 1 0° under a gentle 
flow of nitrogen, dicyclohexylcarbodiimide (0. 1 22 g., 0.59 mmole) and diisopropylethylamine (0. 145 ml., 0.9 
mmole) are added. After stirring at - 1 0° for two hours, it is then stirred in an ice-bath for one hour, and 

1 5 stirring is then continued at ambient temperature overnight. The reaction mixture is then evaporated, diluted 1 5 
with ethyl acetate, and filtered to remove dicyclohexyl urea. The ethyl acetate solution is washed with satura- 
ted sodium bicarbonate and water and then evaporated. The residue is chromatographed over silica gel (35 
g.)eluting with the solvent system chloroform: methanol racetic acid (10:0:5:0.5). The fractions containing 
the desired product are pooled, evaporated, and the residue is dissolved in ethyl acetate and washed with 

20 saturated sodium bicarbonate solution. The ethyl acetate solution is then evaporated to give 0.48 g. of N-[N- 20 

[[((3S)-3-[[N-(N-((1,1.dimethylethoxy)carbonylK-phenylalanyl).r-[{phenylmethoxy)methyl]-L- 

histidyllaminoj-2-hydroxy-5-methylhexyl|(2-methylpropyl)amino)carbonylK-valyll-L-phenylalanine, 
methyl ester. 

25 e) N-lN-([[(3S)-3-HN-lN-l(1, UDimethylethoxy)carbonyin*pheny la/any '/H-hrsvdyfjam mo /^-hydroxys- 25 
methylhexylI(2-methyipropYl)ammoIcarbonylhL-vaW methyl ester, monohydrochlonde 

The methyl ester product from pan (d) (0.195 g., 0.193 mmole) is dissolved in methanol (25 ml.). Aqueous 
hydrochloric acid (IN, 0.2 ml.) is added and the solution is stirred under an atmosphere of hydrogen in the 
presence of palladium hydroxide on carbon catalyst (0.1 g.) for 18 hours. It is then filtered through hyf lo and 

30 evaporated to dryness. The residue (0.16g.) is stirred with ether and filtered. Thesolid (0.145 g.) isdissolved 30 
in isopropanol (0.5 ml.) and diluted with isopropyl ether (35 ml.). This sample ( 1 20 mg.) is again precipitated 
fromisopropanol-isopropyl etherto give 105 mg.of N.(N-([((3S)-3-((N-(N-((1,1.dimethylethoxY)carbonylj-2* 
phenyialanyl)-L-histidyl|amino|-2-hydroxy-5-methylhexyl|(2-methylpropyl)amino|carbonyl)-L-valyli-L- 
phenylalanine, methyl ester, monohydrochlonde; m.p. (129) 135-145*; Mi 2 ■ - 13.5°(c - 1 , methanol). TLC 

35 isilica gel; chloroform: methanol :acetic acid, 15:1:1)R f » 0.31. 35 
Anal, calc'd for C«7H 7 oNe0 9 * HCI • 2.42 H 2 0: 

C58.12; H,7.87; N, 11.54; CL3.65 
Found: C58.12; H,7.60; N, 11.50; CI, 4.76. 

40 EXAMPLE 4 40 
rnethylhexyl}(Umethylethyl)ammojcarbonyl}'L'isoieu^ 

a) iShl3-Methyl*UUiUmethylethylHphenylmethynammoia^ 7, Udi methyl ethyl 
ester 

45 A solution of (SH3-methyl-1-[(cM^ 45 
25 mmole), N-isopropylbenzylamine (4. 1 82 ml., 25 mmole), sodium bicarbonate (3.1 5 g., 37.5 mmole), 
sodium iodide ( 1 .875 g., 1 2.5 mmole), and dimethylformamide (80 ml.) are stirred at room temperature for 
7.5 hours. The reaction mixture is then evaporated in vacuo and the residue is taken into ethyl acetate and 

washedwithwatertogive9.4g.of(S)-[3-methyl-1.[[(1-methylethylKphenylmethyl)amino]acetyl|- 
50 butyljcarbamicacid, 1,1-dimethylethyl ester. 50 

b) (3SH'1-((R.Sh1-Hydroxy-2J(UmethYlethYi)(phenYtmethylfa^ 
hUdimethylethyl ester 

Sodiurrvborohydride ( 1 g., 26.3 mmole) is added to a solution of (S>-[3-methyM-[[(1 • 
55 methvlethyl)(phenylmethyl)amino)aceryllbutyl)carbamic acid, 1,1-dimethylethyl ester (9.4 g., 25 mmole) in 55 
ethanol (75 ml.). The solution is stirred at room temperature for one hour. It is then concentrated to dryness in 
vacuo. The residue is suspended in ethyl acetate/water and acidified to pH 2.0 by adding dilute hydrochloric 
acid. The aqueous layer is then made basic by adding saturated sodium bicarbonate. The aqueous layer is 
then extracted with ethyl acetate. The ethyl acetate s lution on evaporation and redissolution in a mixture of 
60 ethyl acetate: hexane (1:3) deposits 2.526 g. of a crystalline material which is found to be ne of the isomeric 60 
atconols. The mother liquor is then chr matographed over silica gel (300 g.) using the s Ivent system ethyl 
Jcetate:hexane(1:3).Thepurifi dis mericalc hoi derivatives are pool dt give7.0g. f (3S)-(1-((R,SM- 
- ■croxy-2-[(1-methylethyl)(ph nylmethyl)aminolethyll-3-methylbutyllcarbamicacid, 1,1-dimethylethyl 
:ster. 
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dimethyietnyi ester, monohydrochlonde 

A solution of the car bamic acid. 1 . 1 -dimethylethyl ester product from part lb) (2.27 g., 6 mm le> in meth- 
anol (40 mil and aqueous hydr chloric acid ( 1 N. 6ml.) is stirred under an atmosphere of hydrogen in the 
* oresence of palladium hydroxide on carbon catalyst (460 mg.) for 3.5 hours. The mixture .s then filtered 5 
through hyfio and evaporated^ 

methylbutyljcarbamicacid, 1,1-dimethylethyt ester, monohydrochlonde. 

d ) N-[{{(3Sh3'([( 1 1-DimethyiethoxY)carbonylJammoj'2-hydroxy-5-methylhexvlJ(1- 

10 methylethyllamtnoicarbonylhL-isoieucme, phenylmethyl ester 10 
N-Methylmorpholine (0.74 ml., 6.7 mmole) is added to a stirred solution of L-isoleucine, phenylmethyl 
ester hydrochloride ( 1 .06 g.. 2.7 mmole) in methylene chloride 1 1 2 ml.) at -30° followed by the dropw.se 
addition of a solution of phosgene in benzene ( 1 £5%. 3.2 ml.. 4.032 mmole). After stirring for 30 mmutesat 
- 20° the mixture is concentrated to aryness in vacuo. A solution of (3SH1 -!(R,S)-1 -hydroxy-2-[H - 

15 methylethy0amino|ethyl]-3-methylbutYHcarbamicacidJ J -dimethylethyl ester, monohydrochlonde (0.9g., 15 
2 77 mmole) in methylene chloride (6 ml.) is added to the above residue. While stirring the above solution m 
an ice-bath, N-methylmorpholine (0.59 ml., 5.36 mmole) is added and the stirring is continued for 2 hours m 
the ice-bath and then overnight at room temperature. The reaction mixture is then evaporated to dryness, the 
residue is taken up in ethyl acetate and washed neutral with saturated sodium bicarbonate and 1 0% pot- 

20 assium bisulfate. The ethyl acetate extract after drying is chromatographed (silica gel, 75 g.) using the solvent 20 
system ethyl acetate:hexane(1:1)togive0.78g.ofN.{[[(3S)-3-[[(1,1-dimethylethoxy)carbonyl]aminol-2- 
hydroxy-5-methylhexyl)(Vmethylethyl)aminolcarbonyl)-L-isoleucine. phenylmethyl ester. 



e) N-{[((3Sh3-{{(1J-Dimethviethoxy)carbony0am 
25 methyiethyl)aminoJcarbonylH*isoleucine 

A solution of the phenylmethyl ester product from part (d) (0.78 g. J. 45 mmole) in methanol (40 ml.) is 
stirred under an atmosphere of hydrogen overnight in the presence of palladium hydroxide on carbon cata- 
lyst (0. 1 5 g.). The mixture is then filtered through hyflo and concentrated to dryness to give 0.6 g. of N-[[[(3S)- 
3-(((1,1-dimethylethoxy)carbonyl]aminol-2-hydroxy-5-methylhexyl|(1-methylethyl)aminolMrbonyl|-L^ 

30 isoleucine. 



25 



30 



f) ^./^[[f(3Sh3*ff(l1'Dimethy/ethoxy)carbon 

methyfethyOammojcarbonyihi-isoieucyih / '-[(phenylmethoxytmethyfH'histidine, methyl ester 
Dicycldhexy Icarbodiimide (0.277 g., 1 .35 mmole) is added to a stirred (ice-bath) mixture of the L-isoleucine 

35 product from part (e) (0.6 g., 1 .35 mmole), N-hydroxy succinimide (0.1 55 g., 1 .35 mmole), 1 35 
[(phenylmethoxy)methylK-histidine, methyl ester, monohydrochlonde (0.488 g., 1 .35 mmole), diisopropy- 
lethylamine (0.47 ml., 2.76 mmole), and dimethylformamide (5 ml.). Stirring is continued at 5' (cold room) 
overnight. The reaction mixture is then evaporated and the resfdue is taken up in ethyl acetate. The separated 
dicyclohexyl urea is filtered off and then the ethyl acetate solution is washed with saturated sodium bi- 

40 carbonate. After evaporation of the ethyl acetate extract, the residue is chromatographed (silica gel, 75 g.) 40 
using the solvent system ethyl acetate:methanol (9: 1 ) to give 0.54 g, of N-(N-(tl(3S)-3-([<1,1- 
dimethylethoxY)carbonyl|ammol-2-hyd 
[(phenylmethoxy)methyll-L-histidine, methyl ester. 

45 g) N~{N-([l(3Sh3'Amino-2-hvdroxY-S-methythexylI(^^^ 45 

!(phenylmethoxy}methyi}-L-hi$tidine, methyl ester, ^hydrochloride 
The L-histidine, methyl ester product from part (f ) (0.545 g., 0.76 mmole) is dissolved in a solution of 

hydrochloric acid in dioxane <2N. 1 2 ml. ) and kept at room temperature for 3.5 hours. It is then concentrated 

to dryness in vacuo to give 0.53 g. of N-(N.[t[(3S)-3-Amino-2-hydroxy-5-methylhexvl|( 1- 
50 methylethyl)aminolcarbonyU-L-isoleucyl|-1 *-((phenylmethoxy)methylK-histidine. methyl ester, dihydroch- 50 

loride. 

h) N-(N*{l[{3$h3'[[N'lN-[{h1-(Dimethytethoxv)carbony^^ 
histidinytlaminoh2-hYdroxy-5-methylhexylI(UmethylethYl)aminolw^ 

55 Uphenvlmethoxy)methyl)-L-histidine. methyi ester 

Dicyclohexylcarbodiimide (0.1 56 g., 0.76 mmole) is added to a stirred (ice-bath) solution of the L-histidine, 
methyl ester, dihydrochloride product from part (g) (0.53 g., 0.76 mmole), 1 -hydroxybenzotriazole hydrate 
(0.116 g., 0.76 mmole). N-[N-(( 1 ,1 -dimethylethoxy)carbonyll-L-phenylalanyll-1 '-[(phenylmethoxy)methyl)-L- 
histidine (0.396 g.. 0.76 mmole), diisopropylethylamine (0.264 ml., 1 .51 mmole) and dimethylformamide (4 

60 ml.). Stirring is continued at 5° (cold room) overnight. The r action mixture is then c ncentrated to dryn ss/n 
vacuo. The residu is taken into ethyl acetate, separated dicyclohexyl urea is filtered ff , and the ethyl acetate 
s lution is washed with saturated sooium bicarbonate. The ethyl acetate soiuti n after evap rati mschrom- 
atograohed (silica gel. 75 g.) using the s Ivem system ethyl acetate :methanol (8.5: 1 .5) to give 0.48 g. of 
N-!N-[[[i3S)-3-t[N-(N-((1.1-dimethylethoxy)carb nylK-ph nylalanyl|-T-[(phenylmethoxy)methyl|-L- 

65 histidinyl)ammol-2-hydroxy-5-methylhexyl|(V^ 
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15 



20 



((phenylm thoxy)methyl|-L-histidine, methyl ester, 
i) N -l":lt[(3f)-3-(tN.(N.I<L1-Dw 

metnylhexylH Umethylethynammolcarbonyin-isoleucylhL-histidine. methyl ester, dihydrochlonde 
5 The L-h,st.d.ne. methyl ester product from part (h) (0.466 g., 0.41 5 mmole) is dissolved in methanol (25 ml I 
and aqueous hydrochloric acid (1 N. 0.79 ml.). The mixture is st.rred under an atmosphere of hydrogen in th 
presence of palladium hydroxide on carbon catalyst (0. 1 g.) for 48 hours. The solution is filtered through h vflo 
and concentrated to dryness in vacuo. The residue is chromatographed (silica gel. 39 g.) using thesolvent 
system ethyl acetate raceticacid.water (4:1:1). The fractions containing the productare pooled andevapora- 
1 0 ted. The res.due is dissolved in methanol and aqueous hydrochloric acid (IN. 0.52 ml.) is added The mixture 
is then evaoorated. the residue is dissolved in a minimum amount of methanol, and passed throuqh a 
column of LH-20 using methanol for elution to give 0.224 g. of product. 1 74 mg. of the above solid is dissolved 
in methanol and aqueous hydrochloric acid (IN. 0.047 ml.) is added and the solution is evaporated to dryness 
tog,ve0.171g.ofN-W 

4?1%T=0.4£ ! 5,148 - 16tr;[alS ^--^^-'^^"^'^^(silicagel^thylacetate^ceticacid^ater^ 
Anal, calc'd for C44H M 0 9 N, 0 • 2HCI • 2.5 H 2 0: 

C, 52.90; H.7.57; N, 14.02; CI. 7.10 
20 Found: C, 52.86; H.7.24; N, 13.73; Cl.6.97. 

EXAMPLE 5 

« a? N/S ll'nn ^ fA ^^^/Ai^o/e U c^ methyl ester, isomer A. monohydrochloride 

methyiethyliammolearbonytn-isoleueine. methyl ester, isomer A 25 
N-Methylmorpholine (0.79ml.. 7.1 mmole) isadded to astirred solution of L-isoleucine methyl ester 

IT" '•»"«"««•«»» dryness//, vacuo. An ice-cold solution of <3S>-[ 1-[(F I SM -hZS 2 3(1 
fheaSvTe^^ 

niohM, i!Z e ! Ct ' 0n m ' XtUre ' S St,rred in an ice * ba,h for 6 h °«"» «* « nom temperatureove 

mght. It .s then evaporated to dryness, the residue is taken up in ethyl acetate and washed with saturated 
35 sod ' um °'«'°°nate solution and 10% potassium bisulto^ 

40 methylhexylH 1 .methylethyl)emmo|carbonyl|.L.isoleucine, methyl ester, isomer B. 
methylethyDammoJcarbonylJ-L-isoleucine, methyl ester, isomer A, 

50 

Oicycjohexylcarbodiimide (0.109 g.. 0.59 mmole) is added to a stirred (ice-bath) solution of N-rrfOSl 3 

ml.. 0.885 mmole). and dimethylfortnam.de (3 ml.). Stirring is continued at 5* (cold room) ovemioht It L h!„ 

M ,! aCet ' ,B S0 ' Ut,0n " washed with ,a,ura,ed s « ,ium bicarbonate s - luti on 

*"v«m lii 7 Va0 K Orated/nwwoand,hera8idu « ch " m «og"Phed(silicageU soTv nt 

,ea and her sidue.s dissolved ,n thyl acetate and washed with saturated sodium bicarbonate s ution 
' l|i J ° Ver ma 9" e8ium ■«■'«•••* evaporated,/, vacuo to give 0.26 g. of N- ' 

_ M,.3- ; N.|N-[ 1 1-d.methyleth xy)carbonyl|.L-phenylalanyl|.1'.[(phen y im thoxy)methyl|-L 
JZ7A amn l ' 2 - hvdroxv - 5 * ,T,e,hv,nM V | )' 1 - m « , 'Vieth y .)amino|carbon y i|.L.is leucine, methyl ester 
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d) N-lll(Jii-J-iiiy tn li i- 1 '._.,.',/ I .isoieucine methyl ester, isomer A, monohvdrochloride 

methyllhexylltUmethylethyOammolcarbonyl^ 

The L-isoleucine. methyl ester. * %° m ^ us hydrochloric acid with 

10 Wff ' = * 1 1 65 <c = 1. methanol). TLC (silica gel: ethyl acetate:acet.c ac.d:water. 12.1.DR*- 0.28. 



Anal.calc'd.forC 38 H 9 ,N,0.- HCI • 1.5H,0: 

C 56 52- H.8.11; N. 12.14; Cl.4.39 
Found: C.S6M: H.8.00; N, 11.73; Cl.4.48. 



isomer B. 



10 



15 



hours, it is evaporated in vacuole give N-l[[(3S)-3-am.no.2.hydroxy.5-methylhexyl|(1- 
methylethyl)amino|carbonyl|.L-isoleucine. methyl ester, isomer B. 

25 b) N.m(3Sh3.(MN-((t. 1.DimethylethoxY)carbonyin.phenylalan Y ll^ 
histidylja^ 

hex"u afsf^^^^^^ 
35 ™dwa3l?is henevaporated/^^ 

evaoorated and the residue is dissolved in ethyl acetate and washed w.th saturated sod.um bicarbonate 
sSTTheXlacetatesolutioniadriedovermagnesiums 

oil S"K-(<1.^ 
40ns«ioSl^ 



25 



30 



35 



40 



45 



50 



45 

an^|1oSi^lonc.cid(0.1 N.3.6 ml., prepared by diluting ^'«^ t T l T^Z^Si l M l au m 
m«han a il « added and the solution is stirred under an atmosphere of hydrogen in the presence of palladium 

wdAfter^ 
SOfSfereoTgTeoSog^ 
hv^roxv^me^ 

acid: water. 12:1 :1)Rf 0.2. 

Anal.calc'd.f«xC M H„N,0.Ha-1H,O: 55 

55 C 57.03; H.8.08; N. 12.25; CI. 4.43 

Found: C57.03; H.7.88: N, 12.04; Cl.4.32. 

65 o„a. amount of iibenrylamine (0.23 m... 1 .2 mmole) is added and the »t.rr,ng .s continued for another 2.5 
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hours The reaction mixture is th n concentrated to dryness. The residue is taken into ethvl acetate a „d 
washed w.th water. The ethyl acetate solution is concentrated and on dissolution in Ln«ne a smI^ mounf 
of .nso uble materia, separates. The so.ut.on is filtered and the benzene evaporated The"esidue^s isTiv d 
■n ethyl acetate and passed through a small column of silica g I. The ethyl acetate soiuti n ,1 h . 
5 theresiduecrystallizedfr mhexanet give 3.603 g. of (SH3?methyM ™ evaporated and 

([b.s(phenylmethyl)amino|acetyljbutyl|carbamicacid,1.1-dimethylethylester;m.p.(72) 75-77'. 1 

10 ffhl^iT b 1 oroh K vd 11 ride ,0 -354 9.. 9.3 mmole) is added to a solution of <SM3-methyM - 
no SSmn^ 

SS^Jil? $ ' S St ' rred " r °° m tempewure *» °™ hour and then concen tratedTc dryne«T 

l U«metny,etny, ester, mono- 
20 (3S HH'R-S)-1-Hydroxy-2-(bis(phenylmethyl)amino|ethylJ-3-methylbutyllcarbamica C id i i 

25 dimethyTethy.ester monohydroc^ 

30 mo'Xd^hSi;^ 

additionofasorutfonofpho^^^^^^ 

upinethylacetateandwwh^ 
The.thy,.cetat..xtr d ar.;r.vTo^ 

ethyl acetate: hexana (2:1) to give 0.48 g of N-f f [(3S).3-f 1 1 i dfm-,h 7 * 98 , (8 ° 9J USmg ,he so,vem svslem 
40 m.thy.hexy.lammolcarbony.I.LJso^cm. mS 
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30 



35 



40 



45 



50 



55 



60 
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methythexyiJaminolcarbonyij-L'isoieucme, methyl ester, monohydrochlohde 

The L-is leucine, methyl ester product fr m part if) (0.37 g., 0.45 mmole) is dissolved in methanol (20 mi. J. 
Hydr chloric acid (0. 1 N, 4.05 ml., prepared by diluting 1N aqueous hydrochloric acid with methan I) is added 
5 and the s lution is stirred under an atmosphere of hydrog n in the presence of palladium hydroxid on 5 
carbon catalyst (125 mg.J for 18 hours. The mixture is then filt red through Celite and evap rated. The re- 
sidue is dissolved in isopropanol and diluted with isopropyl ether. The separated solid is filtered to give 0.27 
g.of N-[[[(3S)-3-[[N-[N-[(1 t l-dimethylethoxy)carbonyl|-L-phenylalanyl|-L-histidyl|amino)-2-hydroxy-5- 
methylhexyl)aminolcarbonyl|-L-isoleucine, methyl ester, monohydrochlohde, m.p. 133 - 1 58°; [a]£° = -8.0° 
10 (c * 1.2. methanol). TLC (silica gel; ethyl acetate: acetic acid: water, 1 2: 1 : 1 ) R? « 0.16. 10 
Anal, calc'd. for C 35 H„N ? 0 8 • HCI ■ 1 .5 H 2 0: 

C, 54.93; H,7.77; N, 12.82; CI, 4.63 

Found: C54.93; H,7.66; N, 12.46; Cl,4.82. 

15 EXAMPLE 8 15 
M-[N-[{f(3$)-3-f[N-[N-f(t, UDimethyiethoxytearbonylJ-L-phenylalanylhL'histid^^ 
methylhexytJaminolcarbonyiJ-L-isoieucyll'L-histine, methyl ester, dihydrochloride 
a\N-[[l(3S}-3~lU1,UDimethylethoxy)carbonylIammol-2^ 
isoleucine, phenylmethyl ester 

20 N-Methylmorphoiine (2.5 ml., 22.73 mmole) is added to a stirred solution of L-isoleucine, phenylmethyl 20 
ester, monohydrochlohde (3.56 g., 9.264 mmole) in methylene chloride (38 ml.) at -30* followed by the 
dropwise addition of a solution of phosgene in benzene ( 1 2.5%, 10.8 ml., 1 3.608 mmole). After stirring for 30 
minutes at -20°, the mixture is concentrated to dryness />> vacuo. A solution of (3S)-{1 -[(R,S)-2-amino-1 • 
hydroxyethy)l-3-methylbutyl]carbamic acid, 1,1-dimethylethyl ester, monohydrochlohde (2.62 g., 9.264 

25 mmole) in methylene chloride (20 ml.) is added to the above residue. While stirring the above solution in an 25 
ice-bath, N-methy Imorpholine (2.0 g., 1 8. 1 8 mmole) is added and the stirring is continued for 2 hours in the 
ice-bath and then overnight at room temperature. The mixture is then evaporated to dryness. The residue is 
taken up in ethyl acetate and washed neutral with sodium bicarbonate and 10% potassium bisulfate. The 
ethyl acetate extract after drying is chromatographed over silica gel (250 g.) using the solvent system ethyl 

30 acetate rhexane (1 : 1 ) togive 1.92 g. of N-[([(3S)-3-([(1,1-dimethylethoxy)carbonyl|aminol-2-hydroxy-5- 30 
methylhexyl|amino)carbonyl)-L-isoleucine, phenylmethyl ester. 

b) A/-//fl3SWVtf^0/m^ 
isoleucine 

35 A solution of the L-isoleucine, phenylmethyl ester from part (aH1 .92 g., 3.89 mmole) in methanol (50 ml.) is 35 
stirred under an atmosphere of hydrogen for 2 hours in the presence of palladium hydroxide on carbon 
catalyst (0.4 g.). The mixture is then filtered through hyflo and concentrated to dryness to give 1 .51 g. of 
N-([[(3S)-3-{((1,1-dimethylethoxy)carbonyl]amino|-2-hydroxy-5-methylhexyl]amino|carbonyl|-L-isoleucine. 

40 c) N-{N-{{1. 1-DimethylethoxY)carbonYlhL-phenYlalenylh3'»((ph^ 40 
AsolutionofN-(N-((1,1-dimethyiethoxy)carbony^ 
histidine in a mixture of methanol racetic acid (8:2, 200 ml.) is stirred under an atmosphere of hydrogen 
overnight in the presence of palladium hydroxide on carbon catalyst (2.6 9.). The mixture is filtered through 
hyflo and concentrated to dryness. The residue on crystallization from hot acetonitrile (150 ml.) gives 6.01 g. 

45 ofN-[N-[(1,lKlimethylemoxY>car^ 45 
To a stirred (ice-bath) solution of N-{N-[(1 ,1-dimethylethoxy)carbonylK-phenylalanyU-L-histidine (3.68 g., 
10 mmole) in dimethylformamide (20 ml.) and diisopropylethylamine (1.74 ml,, 10 mmole) is added N- 
carbobenzyloxysuccinimide (3.0 g., 1 2 mmole). (This latter reagent is added in 4 portions at intervals of 1 5 
minutes.) After stirring for 90 minutes, the mixture is evaporated in vacuo. The residue is taken up in ethyl 

50 acetate and washed with 10% citric acid. After evaporation of the ethyl acetate solution, the residue is chrom* 50 
atographed over silica gel using the solvent system chloroform: methanol: acetic acid (90:3:3) to give 3.2 g. of 
N-(N-[(1J4imethylethoxy)carbonyl|-L-pheny 

d) 3'-l(PhenYfmethoxY)carbony/J-L~histidine, methyl ester, monohydrochlohde 

55 N-[( 1 , 1 -Dimethylethoxy >carbonyl )-L-histidine, methyl ester (2.42 g., 9 mmole)(prepared as set forth by Han- 55 
ford et al., J. Org. Chem., Vol. 33, p.4251 ( 1 968)) is dissolved in tetrahydrofuran (40 ml.) and diisopropy- 
lethylamine (1 .74 ml., 9.9 mmole) is added. While stirring the above solution at room temperature, ben- 
zyloxycarbonyl chloride ( 1 .42 ml., 9.9 mmole) is added. After a period of 90 minutes, the mixtu re is 
concentrated t dryness. The residue is taken up in ethyl acetate and washed with water. The ethyl acetate 

60 xtract after evaporation is crystallized from ethyl acetate : hexane ( 1 : 1 > to gi ve 2.07 g. of N •[( 1 . 1 - 60 
dimethylethoxy)carbonyl|-3'*((phenylmethoxy)carbonyl|-L-histidine, methyl ester. 

This N-[(1 ,1 -dimethylethoxy)carbonyl)-3'-((phenylmethoxy)carbonyl|-L-histidine, methyl ester (1 .09 g., 2.7 
mmoi ) is dissolved in a s lution f hydrochloric acid in acetic acid (2 N. 24 ml.). After keeping th mixture at 
ro m temperature f MOminut s, itis concentrated in vacuo. The residu is reeve po rated fr m benzene and 

65 acetonitrile s veral times to give 3'-((phenylmethoxy)carb nyll-L-histidine, methyl ster, mon - 65 
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hydrochloric* 



isoleucylJ-3-((phenylmethoxy)carbonylhL-histidine. methyl ester 
5 Hi£T'f h w XV '? rb d " m i d " ,0 - 556 9 " 2,7 mrT10,e, is added 10 8 $tirr « d fice-bath) solution of N-[ff <3S)-3-ff< 1 1 
mmo irrS Car K b0nV ,ami, l 0, ; 2 - hVdr ^ethylhexyilaminolcaro ny.K-iso. ucine ," 5 9 g 2 7 
mmole), l-hydroxybemotnazole hydrate (0.41 3 g.. 2.7 mmole), 3'-[(phenylmethoxy)carbonvl l h 
methyl ester, monohydroch.oride (2.7 mmole). and diisopropy.ethylamine mTZtZ^X 

10 dryness. The residue .s tr.tur.ted with ethyl acetate and filtered to remove dicydohexyl Tea The ethvi 
acetatesoluaomswashedwithsaturated sodium bicarbonate and then evaporaL^e residue 

^ 'sole U cylJ.3'-{(phenylmethoxy)«rbonyU-L.histidine. methyl ester. "«V'iam.noJcarbonyl|.L- 

f) H-fWff3SJ-3-Amino-2-hydroxy-5-methy/hexyl^^ 
{fphenyJmethoxy)carbony//-L-histine. methyl ester, monohydroehloride 

The l-histidine, methyl ester productfrom part (e) (0.62 a 09mfflBi«Htrikni u .Hi... . 

20 concentrated to dryness in vacuo to give N-[N-{[[(3S)-3-amino-2-hvdroxv.^m«hwihJvL7i 7 I 
isoleucvU^pnenylmethoxy,^ 

g) N -l N -M(3ShWlN-[N-[n.1-Dimethylethoxy)carbonylU^ , _ 

45 methanol:acetic.cid.6:4:2)R f -oT 1 - 7 - m «h«nol).TLC(8.l.c 9 el; chloroform: 
Anal, calc'd. forC.,H tl O,N 1 o • 2HO ' • 3.75 H,0: 

C. 50.28; H.7.38; N, 14.30; CI. 7.24 

Found: C. 50.30; H.7.43; N, 14.00; CI, 7.25. 

50 EXAMPLES 9 -29 
bepi™^ 

"* 0 R 3 R,0 R, O 

55 IB I I | | | 

X-NH-CH-C-NH-CH-CH-CH^r^-C-NH-CH-C-A 

I 

OH 

60 wherein the substitu nts are as defined below. 
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Example 30 . . _ 

1000 tablets each c ntaining the following ingr dients 

N-[N-[[[(3S)-3-[[N-[N.((1,l- 5 
5 DimethylethoxY)carbonyl]-L-phenvl- 
alanyl)-L-histidyl|an*nol-2-hydroxy- 
5-methylhexyl|aminolcarbonylK- 

isoleucyll-l-histidine, methyl 250 mg. 

ester, dihydrochioride 100mg. 10 

10 Cornstarch 20 mg. 

Gelatin 50 mg. 

AviceKmicrocrystalline cellulose) 5 mg 



Magnesium stearate 



425 mg. 15 



15 



25 Tsim^arprocedur.canbeemployedtofo^ 25 



EXAMPLE 31 
An injectable solution is prepared as follows: 

30 N-[l[(3S>-3-[lN-lN-((1.1-Dimethyl- 
ethoxy)carbonyll-L-phenylalanyl)- 
L-histidyllaminol-2-hydroxy-5- 
methylhexyl!(-2-methylpropyl>- 

aminolcarbonyi]-L-waline. methyl 1000g. 
35 ester, monohydrochloride (isomer A) 

Methylparaben , g 

Propyl paraben 5 g 

Sodium chloride 

40 The active substance, preservatives, and sodium chloride are dissolved in 3 liters of water for injection .and 
into presterilizedvialawliich are closed with pr^erilizedrubberdosures. Each v,al contains 5 ml. of soluUon 
inaconcentrationof2Wmg.ofactrveingredientperml.of «i ^.utmncanbe 

In a similar manner, an injectable solution containing 200 mg. of active ,ngred.ent per ml. of solution can be 

45 prepared for the product of any of Examples 2 to 29. 

EXAMPLE 32 

1 000 Tablets each containing the following ingredients: 



30 



35 



40 



45 



50 



50 N.[N-[U{3S)-3-UN-(N.((1,1- 
Dimethylethoxy)cartoony11-l- 
phenylalanyll-L*histidy1)aminor- 
2-hydroxy-5*methylhexyl]aminol- 

carbonyll-L-isoleucvl|-L-histidine. ^ mg 55 

55 methyl ester, dihydrochioride 300 mg 

Avicel 14.5 mg. 

Hydrochlorothiazide n3 mg< 

Lactoae 15.5mg. 

Cornstarch 7 mg . GO 

60 Stearic acid 

950 mg. 

are prepared from sufficient bulk quantities by slugging theN-[N-(!l(3S)-3.(lN-lN.{n.1. 65 
65 ;[meSy!eth xy)carb nylK-phenylalanylK-histidyllam 
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isoleucylK-histidine, methyl ester, dihydrochloride, Avicel, and a poriton of th stearic acid. The slugs are 
ground and passed thr ugh a 2scr en. then mixed with the hydrochlorothiazide, lactose, cornstarch, and 
remainder of the stearic acid. The mixture is compressed into 950 mg. capsule shaped tablets in s tablet 
press. The tablets are sc red for dividing in half. 
5 In a similar manner, tablets can be prepared containing 500 mg. of the product of any of Exampl sit 7 s 
and 9 to 29. . 

CLAIMS 

10 1. A compound of the formula 10 
R 4 O R3 R 2 0 Ri 0 R| O 

1 11 1 1 11 1 11 in 

X-NH-CH-C-NH-CH-CH-CHr-N-C-NH-CH-C4-NH-CH-CVRio 

15 I IS 

OH 

or such a compound in pharmaceutieally acceptable salt form wherein: 

20 R« O 20 

I II 

Xis fV<CH,) m -(-NH-CH-C»r. 

25 25 
O R, O 

n 1 0 

R«-<CH 1 ) m -C-t- NH-CH-CV 

30 30 

O R, O 
I! I II 
rVfCH^-O-C-f- NH-CH-Or. 
35 35 

O R, O 

n 1 0 

40 Rs-0-(CH,)„-C4- NH-CH-CVv 40 



O Rt O 

46 IIS 45 

R«-(CH,) m -NH-C+ NH-CH-CV, 



50 R, O 50 

I s 

fV<CH,) m -SOr-t- NH-CH-CV. or 

55 55 
O R, O 

Oil 

fV(CH,) m -CH-C4- NH-CH-CV; 

I 

60 (CH,) m - 60 

I 

R'. 



rtf.R^R^RvandRtaretnd pendently selected from hydrog n,l weraikyt.hal substituted lower alkyl, 
66 -(CH,),,-aryl.-(CH,Jn-h terocyclo,-<CH 2 ) B -0H,-<CH,) n -NH,,-<CH,) ( ,-SH.-(CH,) B -S-lowerallcyl,-CH 2 ) n -O- 65 
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lower alky I 



-(CH I ) n -0-ICH I ) g -OH.-(CH J ) n -0-(CH t ) 9 -NH J .-(CH 2 ) B -S-(CH:) fl -OH. 



-(CH,) fl -S-(CH 2 ) B -NH„ -<CH,)„-NH-C 



. NH 



10 



\ 



NH, 



10 



15 -(ch^-c-hh, , -(ch 2 ) — (a)^} 

N w 



15 



20 



25 Re and I are independently selected from lower alkyl cycloellcvl, aryi and heterocyclo, 
pis zero or one; 

m and m' are each zero or an integer from 1 to 5; 



30 



35 



40 



45 



n is an integer from 1 to 5; 
g is an integer from 2 to 5; 



R 7 is -CH. 



R e is2,4-dinitrophenyl, O 

-C-O-CHj— 



■SO. 



E 3 , or -CH 2 -0 



20 



25 



30 



35 



40 



45 



the term cycloalkyl refers to saturated rings of 4 to 7 cartoon atoms; 

r^n!,^ 

60 ^SSm!!^^ runsaturatedring, f5or6.t m.containingon. rtwo O » 

andbicyclicrinflswharemthefive raixmember d ring conta.n.ngO.S and N atom, as defined above .s 
fused to a benzene ring. 
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2. Acompound of Claim 1 wherein: 

0 R 9 0 

II I II 
5 X is lower alkyJ-0-C-NH-CH-C- , 



R 5 0 



10 



@-CE 2 -0-C-NH-CH - C- , 



or 



15 



20 



0 

II 

CH-C- 



R,islow.ra.kylof3to5carbon,HCH J ) m <vclop6nty(,-(CH l ) m <vclohexyl, 



25 - (C2 2 » 



or • (CH 2 , »sr 



m is an integer from 1 to 3; 

R2i8hydro B en.lowr.lkylof3to5c.rbo n ,,-(CH 1 ) m < y dop.ntyl,-(CH I ) wl 



•eydohexyl, 



30 



"(CH 2 ) 



or - (CH 2 ) 



".»»w.,.l W(>fJMSe , rt0M ,^ CHi|mW , (>B|nW _ ( 



35 " ~ - — -(CH,) m -cydohexyt or-(CH,) m 



40 



45 



50 



55 



£0 



-CH 



or -CHi-r — N 
2 I 



i 

NO. 



s$ Mndfi,areindepend ntly selected from 



-ch 2 -<o> , -«cH 2 )r<g) 

5 -CH r (a-naphthyl), 
-CHr-O-naphthyl), 

10 -<=H 2 -<g>-OH , 

-CH ,-cyclopentyl, -CH 2 -cyclohexyl, 




15 

-CH 



^ i — vv _—- *V- 

! tl/ ' "" : U...-J 

25 



and 

30 

-CH 




35 



and 

R, 0 i»-O-CH, , -0-C,H fc 



45 "0-CH 2 hQ 



or hydroxy. 
3. A compound of Claim 2 wherein q is one. 
50 4. A compound of Claim 3 wherein 

0 Rf 0 

0 I I 

X is (H,C),-C-0-C-NH-CH-C- ; 

55 

R,is -CH-CHa-CHj or -CtHCH,), ; 

I 

CH, 

60 

R 2 is hydrogen, -CHr-CHHCHjh, or-CH-(CH 3 ) 2 ; 



R 5 is -CHj-^) ; 
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R4IS -CH. r — NH 

5 R,i 9 -CHr-CH-(CHj),; 



10 

TV/ 



or -CH^ — n — F H ; and 



15 R10IS-O-CH3. 

5. The compound of Claim 4 wherein: 
R,i3-CH-CH2-CH 3 ; 



20 



CH 3 

Rjis hydrogen; and 
R,is -CH 2 — n — NH 



25 N 

6. The compound of Claim 5, N.{N-[[[(3S>-3-{[NW 
hittidyl)8mino|-2-rrydroxy-$-me^ methyl ester, dihydroch- 

lortde. 

30 7. The compound of Claim 4 wherein: 
Ri ia-CH-<CH 3 ) a ; 
R 2 is-CHi-CH-JCHj),; and 

3s "•«• -ch 2 "<Q) . 



10 



15 



20 



25 



30 



35 



8. The compound of Claim 7, N-[N-[[[(3S>-^^ 
nistidyl]amino)-2-hydroxy<^ethylhe^^ 
methyl ester, monohydrochtoride. 
40 9. The compound of Claim 4 wherein: 4n 
R,is -CH-CHr-CH, ; 
I 

CH, 

45 R 2 ia-CH-(CH,)a;end 45 
Rtis -CHj— Tj— NH 



50 



50 

10. The compound of Claim 9, N-[N-([[(3S>-3-{(N4N-[(1 ,1-dimethylethO)cy)cart>onylK-phenylalanyl|-L- 
h»tt'<ty]amino|-2-hydraxy<^ethy^ 

ester, dihydrochloride. 

11. A compound of Claim 2 wherein ; 

55 q is zero. * 55 

1 2. A compound of Claim 1 1 wherein 

O R, O 

II I II 

Xis(H 3 C)3-C-0-C-NH-CH-C- ; 60 

R,is-CH-CHj-CH 3 ; 

I 

CH 3 



1 
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0 r-CH-<CH,) a ; 
Rj is hydrogen. -CHr-CH-(CHj) 2 , or-CH-iCHab; 



5 Rsis -CH£-^Q^ ; 



10 



R<i.-CH 2 -TTj ' 10 

N 



R 3 j 8 -CH2-Cr+-{CH 3 ) a ;and 
Ri 0 is-O-CH 3 . 

15 13. The compound of Claim 1 2 wherein ; Ri is -CKHCHj) 2 ; and 1 5 

S^^cor^ 

histidyl)aminol-2*ydroxy^ethylhe^ methyl ester, mono- 

hydrochloride. 

20 15. Thecompoundof Claim 12wherein: 20 
R^s-CH-CHr-CHj ; and 

I 

CH, 

25 R iS"*CH""(CH ) 

16. Thecom^'undof Claim 15.N^[(3S>^^ 
histidyl)amino]-2-hydroxy*methylhe^ methyl ester, mon- 
ohydrochloride. 

17. Thecompoundof Claim 12 wherein: 

30 R,is-CH-CH2-CHj ; and 30 
I 

CH, 
R 2 is hydrogen. 

35 18. Thewmpoundof Claim 17,N-{[[(3S)^ 35 
histic^rl)amino]-2^ydroxy-5-methYlhexyl|aminolcan^nylhL-iaoleucine. methyl ester, monohydrochlonde. 

1 9. A composition for treating hypertension in a mammalian species comprising a pharmaceutical^ 
acceptable carrier and an anti-hypertensively effective amount of a compound of Claim 1 . 

20. A method of treating hypertension in a mammalian species which comprises administering an anti- 

40 hypertenstvely effective amount of the composition of Claim 19. 40 
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